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Introduction

The Diaprepes root weevil (DRW), Diaprepes abbreviatus (L.), is now regarded as a principal threat to
sustainability of the citrus industry in Florida. Since its introduction into Florida in 1964, the weevil has spread
throughout the citrus producing areas of peninsular Florida. Adult females oviposit on leaves. Neonate larvae fall
to the ground and burrow into the soil where they feed on progressively larger roots as the larvae grow. Tree
decline occurs over time as primary roots are damaged and infected by root rot pathogens. Tree death results
when the structural root or root crown is girdled. Feeding damage by adults on leaves is considered secondary.
Few effective and environmentally appropriate control options are available to growers for controlling such
subterranean pests. We undertook a search for pathogens of DRW for use in generating new management
strategies for control of DRW. We report the first known viral pathogen of DRW and discuss its potential for
controlling this pest.

Methods

Insects were obtained from a colony at the U.S. Horticultural Laboratory, Ft. Pierce, FL. 1IV-6 was obtained from
Dr. J. Kalmakoff, University of Otago, Dunedin, New Zealand. IIV-6 was amplified in third instar Tricoplusia ni,
purified, sterilized, and stored at - 40°C.

DRW were exposed by stabbing, microinjection, and per os. Controls were inoculated with sterile water. Stabbing
was with insect pins dipped in sterile water or in purified IIV-6. Microinjections used a glass 25 pl syringe and a
30G1/2 gauge needle. Weevils inoculated per os were fed a 20 % sucrose solution or purified virus in a 20%
sucrose solution over 24 h. To verify infectivity, inoculum was made from homogenates of 11V-6 infected larvae.
The homogenate was centrifuged and the pellet was processed for DNA extraction. The supernatant was
centrifuged and sterilized through a 0.45 um membrane syringe filter. Larvae were inoculated by injection with 2
ul of the sterile filtrate.


mailto:SLapointe@ushrl.ars.usda.gov

Inoculated DRW were dehydrated, fixed, sectioned and viewed by transmission electron microscopy using
standard techniques.
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Results and Discussion 11 13 15

« Adult and larval DRW were infected with 11V-6
by 3 inoculation methods: puncture,
micro-injection, and per os (Fig. 1); 750— -~ " ewmEems=wmw-350
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« lIV-6-infected female DRW produced bp bp
[IV-6-infected eggs (vertical transmission)
(Fig.1);
« Horizontal transmission between adults has
also been demonstrated (Fig. 2);
« Infected DRW showed virus in cells lining the Figure 1. Gel of amplified DNA from D. abbreviatus.
tracheae and in muscle and nerve tissues
(Figs. 2, 4, 5); Lane Sample
] : 1 Ladder wide-range DNA marker (50 - 10,000 bp).
* lg?evrl)rolﬁevgaf;rllf\(/)_é.lSO nm And icosahedral, 2,4, SBIaqks (2&4) ar?d vyz_;lter control ((5). P
: 3 Positive control (purified 11V-6).
« PCR analysis detected viral DNA in 6,7 Adult (6) and larva (7) injected with 2 pl water.
virus-exposed individuals. We developed a 8 Healthy egg control.
primer set to a highly conserved region of the 9, 10 Adult (9) and larva (10) inoculated by insect pin.
Capsid protein gene from Severa' insect 11, 12AdU|t (11) and larva (12) injected with 2 l.l' homogenate from

larva with patent 11V-6 infection.

Indoviruses posted in GenBapk. Primer Adult (13) and larva (14) inoculated per os with purified 11V-6 in
products generated were sequenced. 13, 145004 sucrose.

Sequence analysis showed amplimers were 15 16E99s from adult females inoculated by injection (15) or per os
99% identical to Iridescent virus type 6 (11V-6) ' (16).

major capsid protein gene. The high
homology confirmed presence of IIV-6
infection in exposed weevils. Filter-sterilized
supernatant from homogenates made from
[IV-6-infected larvae resulted in 11V-6
infections when injected into healthy larvae
(Fig. 3).

o This is the first report of a viral infection in
DRW. Transovarial passage and per os
infections indicate potential for
development of IIV-6 as an agent for




biological control of DRW.
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Figure 2. Vertical and horizontal transmission of 11V-6 have been
demonstrated. Inset: Transmission electron micrograph of an array of
IIV-6 particles (V) in a muscle cell of D. abbreviatus.

Figure 3. 1) Control (injected with water); 2) Covert 11V-6
infection; 3) Early stage of patent IIV-6 infection; 4) Late stage
of patent 11V-6 infection.




Figure 4. TEM of tracheal epithelial
cells of D. abbreviatus infected with
L [IV-6.

Figure 5. TEM of tracheal epithelial
cells of D. abbreviatus infected with
IIV-6.
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